One-step immunoassay for measuring protein concentrations in plasma, based on precipitate-enhanced ellipsometry.
Standard enzyme immunoassays (EIAs) require washing steps to remove excess enzyme-antibody complexes. Such washing is laborious, lengthens assay time, and increases assay scatter. Recently, so-called precipitate-enhanced immunoassays (PEIAs) were introduced. Instead of color formation due to enzymatic conversion of a chromogenic substrate, this technique measures the rate of precipitate formation due to conversion of a substrate with a precipitating product. Such precipitation can be measured in the presence of active enzyme-antibody complexes in the buffer and no washing is required. In the present study this technique was used in a one-step PEIA, without washing steps, for the measurement of plasma concentrations of fatty-acid-binding protein. Horseradish peroxidase was used as tagging enzyme and diaminobenzidine as precipitating substrate. Precipitate formation was measured by ellipsometry. Assay time of the one-step PEIA was much shorter than that for an existing standard EIA. Test results can be obtained within minutes, depending on the sensitivity required. Assay precision of the one-step PEIA was better than that of the standard EIA. In the one-step assay, loss of surface-bound conjugate due to washing is prevented, which could explain part of the improved sensitivity compared to that of the two-step PEIA. More importantly, the presence of substrate-converting enzyme-antibody complexes in the buffer caused a large enhancement of precipitation.